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(57) A low cost hydraulic tensioner (1 ) of die-casting 
metal or synthetic resin with a separate metallic cylinder 
(4) free from dropping out of the cylinder (4) and fine 
surface finishing, is provided. The tensioner (1) compris- 
es a metallic cylinder (4) fitted to a cylindrical hole (3) 
formed in a body (2), a plunger (5) energized by a spring 



(7) and a pressure oil chamber (8) formed between the 
inner part of plunger (5) and the cylinder (4). The cylin- 
der (4) is provided with a bottom plate (4B) having a 
through hole (4A) allowing the inflow of oil. The bottom 
plate (4B) is prevented from dropping out from the body 
(2) by being energized by the spring (7). 



FIG. 1 
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Description 

[0001] This invention relates to a hydraulic tensioner 
for imparting a proper tension to a traveling chain, belt 
or the like, and particularly to a hydraulic tensioner in 
which the dropping-out of a metallic cylinder fitted into 
a cylindrical hole formed in the body of the tensioner is 
prevented by use of a compression spring provided so 
as to protoide the tip of a plunger from the body without 
fixing the cylinder by a separate fixing member or the 
like. 

[0002] Fig. 6 shows a conventional hydraulic tension- 
er 51 as an example. This hydraulic tensioner 51 com- 
prises an iron-based plunger 54 slidably fitted into a cyl- 
inder chamber 53 formed in an iron-made or aluminum 
alloy-made body 52. 

[0003] A hollow part 55 opened at the lower end is 
formed within the plunger 54, and a compression spring 
56 for energizing the plunger 54 to impart a proper ten- 
sion to a chain, belt or the like (not shown) is housed in 
the hollow part 55. A pressure oil chamber 57 is formed 
by the hollow part 55 and the cylinder chamber 53 of the 
body 52, and a check valve 58 allowing the inflow of oil 
to the pressure oil chamber 57 but arresting the back 
flow thereof Is provided on the bottom of the pressure 
oil chamber 57. 

[0004] The check valve 58 is formed of a ball seat 59 
pressed into a cylindrical hole 63 formed in the lower 
part of the pressure oil chamber 57, a check ball 61 pro- 
vided on the upper part of the through-hole 60 of the ball 
seat 59, a coil spring for energizing the check ball 61 
toward the through-hole 60, and a retainer 62 for sup- 
porting the end of the coil spring, and the check ball 61 
functions as check valve. 

[0005] The pressure oil chamber 57 is regularly filled 
with the oil externally supplied from an inlet port 64 and 
the through-hole 60 by a pump or the like through the 
check valve 58. When the traveling chain, belt or the like 
gets loose, the plunger 54 regularly energized by the 
compression spring 56 is protruded, and the check valve 
58 is opened to allow the oil to flow into the pressure oil 
chamber 57. When the plunger 54 is pushed into the 
cylinder chamber 53 by an impact force worked from the 
chain, belt or the like to the tensioner, the oil pressure 
in the pressure oil chamber 57 is raised to close the 
check valve 58. 

[0006] When the check valve 58 is closed, the oil in 
the pressure oil chamber 57 is raised from the lower end 
of the plunger 54 through a clearance (slight space) be- 
tween the outer surface of the plunger 54 and the inside 
surface of the cylinder chamber 53 and discharged to 
the outside. At this time, the impact energy is absorbed 
by the flowing resistance of the oil passing through the 
clearance, and a cushion effect can be obtained. 
[0007] However, since the body 52 consists of a die 
cast product of cast iron or aluminum alloy, the conven- 
tional hydraulic tensioner 51 has the problem of requir- 
ing film formation by coating, smoothing treatment, ma- 



chining or the like to ensure the surface precision or du- 
rability of the cylinder chamber for sliding the plunger 
for the purpose of preventing the wear and seizure of 
the plunger. Further, it requires an improvement in pre- 

5 cision of the cylindrical hole 63 since the ball seat 59 
constituting the check valve 58 is pressed into the cylin- 
drical hole 63 formed in the lower part of the pressure 
oil chamber 57, which causes the problem of requiring 
the machining therefore. 

10 [0008] When the surface precision and durability of 
the cylinder chamber is inferior as described above, it is 
also proposed to clearance-fit a metallic cylinder of sep- 
arate part into the cylindrical hole formed in the body 
(Japanese Patent Application Laid-Open No. 

15 2000-346152). In this case, however, it is necessary to 
form an annular recessed groove on the inside surface 
of the cylindrical hole and mount a snap ring on the re- 
cessed groove for the prevention of dropping-out of the 
cylinder, resulting in the necessity of processes for re- 

20 cessed groove formation, snap ring mounting and the 
like, which increases the manufacturing cost by this por- 
tion. 

[0009] Since the body consisting of the die cast prod- 
uct of cast iron, aluminum alloy or the like is heavy- 

25 weight, it is also considered to make the body of plastics 
in order to reduce the weight. However, the insert mold- 
ing of a reinforcing part such as metallic cylinder or the 
like Is required because of the presence of problems 
such as insufficient durability of the sliding surface with 

30 the plunger, insufficient strength of each part or the like, 
causing the problem of complicating a metal mold to in- 
crease the cost. Further, a looseness is caused in a tem- 
perature rise by the difference in thermal expansion co- 
efficient with a press-in-member such as the ball seat of 

35 the check valve, so that high-pressure oil cannot be sup- 
plied to the pressure oil chamber. 
[0010] In order to solve the problems of the prior arts 
as described above, this invention has objects to facili- 
tate the mounting of a cylinder and the assembling of a 

40 tensioner by dispensing with the film formation, smooth- 
ing treatment, machining or the like of a cylinder cham- 
ber for sliding a plunger on the body of the tensioner and 
also dispensing with machining of hole surface or the 
like in the fitting of the metallic cylinder of separate arti- 

45 cle, and to prevent the dropping-out of the cylinder by 
use of a compression spring provided so as to protrude 
the plunger from the body without requiring any cylinder 
fastener such as snap ring of separate member. Further, 
it has objects to prevent also the dropping-out of a check 

50 valve mechanism by use of the bottom plate of the cyl- 
inder in the mounting of the check valve mechanism and 
to facilitate the assembling thereof. 
[001 1] In order to attain the above objects, a hydraulic, 
tensioner according to a first aspect: of this invention 

55 comprises a metallic cylinder fitted to a cylindrical hole 
formed in a body, a plunger provided within the cylinder 
so as to be energized by a compression spring to pro- 
trude the tip from the body, and a pressure oil chamber 
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formed between the inner part of the plunger and the 
cylinder, wherein the cylinder is provided with a bottom 
plate having a through-hole allowing the inflow of oil in 
the center, and the bottom plate is prevented from drop- 
ping out from the body by being energized by the com- 
pression spring. 

[001 2] According to a second aspect of this invention, 
in the hydraulic tensioner of the first aspect, the cylin- 
drical hole is provided with a cylindrical hole smaller in 
diameter than this cylindrical hole on the bottom side, 
and a check valve mechanism fitted to the minor diam- 
eter cylindrical hole is prevented from dropping out by 
the abutment on the bottom plate of the cylinder. 
[0013] According to a third aspect of this invention, a 
hydraulic tensioner comprising a metallic cylinder fitted 
to a cylindrical hole formed in a body, a plunger provided 
within the cylinder so as to be energized by a compres- 
sion spring to protrude the tip from the body, a pressure 
oil chamber formed between the inner part of the plung- 
er and the cylinder, and a check valve mechanism al- 
lowing the inflow of oil to the pressure oil chamber but 
arresting the back flow thereof, wherein the cylinder is 
provided with a bottom plate having a through hole al- 
lowing the inflow of oil in the center, and the bottom plate 
being prevented from dropping out from the body by be- 
ing energized by the compression spring, the check 
valve mechanism comprises a check ball provided so 
as to block an inflow hole of oil to the pressure oil cham- 
ber from above and a spring for energizing the check 
bail and the spring is supported by the bottom plate, is 
provided. 

[001 4] Further, according to a fourth aspect of this in- 
vention, a hydraulic tensioner according to the third as- 
pect, wherein the check valve mechanism further com- 
prises a lid for supporting the spring and being a prelim- 
inary assembled product, and the lid is supported by the 
bottom plate, is provided. 

[0015] A hydraulic tensioner according to a fifth as- 
pect of this invention comprises a metallic cylinder fitted 
to a cylindrical hole formed in a body, a plunger provided 
within the cylinder so as to be energized by a compres- 
sion spring to protrude the tip from the body, a pressure 
oil chamber formed between the inner part of the plung- 
er and the cylinder, and a check valve mechanism al- 
lowing the inflow of oil to the pressure oil chamber but 
arresting the back flow thereof, wherein the cylinder is 
provided with a bottom plate having a through-hole al- 
lowing the Inflow of oil in the center, the bottom plate is 
prevented from dropping out from the body by being en- 
ergized by the compression spring through the retainer 
of the check valve mechanism, and the check valve 
mechanism comprises a check ball provided so as to 
block the through-hole formed in the bottom plate from 
above, a spring for energizing the check ball, and the 
retainer for supporting the spring. 
[001 6] According to a sixth aspect of this invention, in 
a hydraulic tensioner according to any one of the pre- 
ceding aspects, a ratchet pawl body to be engaged with 



4 

a ratchet tooth engraved in the outside surface of the 
plunger is rockably provided on the body by spring en- 
ergization in order to prevent the backward displace- 
ment of the plunger, a cutout for rocking the ratchet pawl 
5 body engageably with the ratchet tooth and a pair of pro- 
truding pieces extending outward from the end of the 
cutout are formed on the cylinder, and the ratchet pawl 
body is supported through a shaft inserted to mount 
holes formed in the protruding pieces and a mount hole 
formed in the body. 

[001 7] According to a seventh aspect of this invention, 
a hydraulic tensioner according to any one of the pre- 
ceding aspects, wherein the body is made by die-cast- 
ing and the cylinder is made of steel iron, is provided. 
[0018] Moreover, according to an eighth aspect of this 
invention, a hydraulic tensioner according to any one of 
the preceding aspects, wherein the body is made by 
synthetic resin molding and the cylinder is made of steel 
iron. 

[0019] In this invention, the body may consist of a die 
cast product of cast iron, aluminum, aluminum alloy, a 
plastic product or the like without specially limiting the 
material thereof. As the cylinder, any metallic cylinder of 
steel iron, cast iron, sintered metal or the like can be 
used if it never causes a seizure with the plunger without 
specially limiting the material thereof. 
[0020] When the hydraulic tensioner of this invention 
is mounted on an engine, a drive unit or the like, the 
compression spring energizes the bottom plate of the 
cylinder since the plunger provided so as to protrude the 
tip from the body of the tensioner is pressed by a chain, 
belt or the like and pushed so as to retreat into the cyl- 
inder, and the dropping-out of the cylinder can be thus 
prevented without separately providing any fastener. 
The thus-prevention of dropping-out of the bottom plate 
of the cylinder by the compression spring allows the 
clearance fit of the cylinder. When the die cast product 
of cast iron, aluminum, aluminum alloy or the like or the 
plastic product by synthetic resin molding is used as the 
body, the cylindrical hole for fitting the cylinder requires 
no surface treatment, machining or the like, and the sur- 
face treatment, machining or the like of the mounting 
surface to the engine, drive unit or the like is also dis- 
pensed with in the use of the plastic product. 

Fig. 1 is a sectional view of a tensioner according to 

Example 1 of this invention. 
Fig. 2 is a sectional view of a tensioner according to 

Example 2 of this invention. 
Fig. 3 is a plan view of a tensioner according to Ex- 
ample 3 of this invention. 
Fig. 4 is a sectional view of the tensioner of Fig. 3 
Fig. 5 is a perspective view of the tensioner of Fig. 3. 
Fig. 6 is a sectional view of a conventional tensioner. 

[0021] A preferred embodiment of this invention is de- 
scribed on the basis of Example 1 in reference to Fig, 
1 . Fig. 1 shows a section of a hydraulic tensioner 1 , and 
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the tensioner 1 comprises a steel Iron-made cylinder 4 
fitted to a cylindrical hole 3 formed in a body 2 and a 
plunger 5 slidably inserted into the cylinder 4. In this 
case, the cylinder may be clearance-fitted. The cylindri- 
cal hole 3 is provided with a cylindrical hole 10 smaller 
in diameter than this cylindrical hole 3 on the bottom 
side. The cylinder 4 is provided with a bottom plate 4B 
having a through-hole 4A communicating with a check 
valve mechanism 9 described later in the center. 
[0022] A hollow part 6 opened at the lower end is 
formed within the plunger 5, and a compression spring 
7 for protruding the tip of the plunger 5 to impart a proper 
tension to a chain, belt or the like is housed in the hollow 
part 6. A pressure oil chamber 8 is formed by the hollow 
part 6 and the inner part of the cylinder 4, and the check 
valve mechanism 9 allowing the inflow of oil to the pres- 
sure oil chamber 8 but arresting the back flow thereof is 
provided on the bottom of the pressure oil chamber 8, 
[0023] The check valve mechanism 9 is a preliminarily 
assembled product (so-called assembly) consisting of 
a cylindrical block 9A, a ball seat 9C having an oil pas- 
sage 9B, a check ball, a coil spring, and a lid 9D. It is 
fitted to the minor-diameter cylindrical hole 10 provided 
in the bottom side of the cylindrical hole 3 and prevented 
from dropping out by the abutment of its upper part on 
the bottom plate 4A of the cylinder 4. 
[0024] The pressure oil chamber 8 is regularly filled 
with the oil externally supplied from an oil inlet port 11, 
an oil chamber 1 2 and the oil passage 9B by a pump or 
the like through the check valve mechanism 9. When 
the traveling chain, belt or the like gets loose, the plung- 
er 5 regulariy energized by the compression spring 7 is 
protruded, and the check valve mechanism 9 Is also 
opened to allow the oil to flow into the pressure oil.cham- 
ber 8. When the plunger 5 is pushed into the cylinder 4 
by an impact force worked from the chain, belt or the 
like to the tensioner, the oil pressure in the pressure oil 
chamber 8 is raised to close the check valve mechanism 
9. 

[0025] When the thus-fomied hydraulic tensioner 1 is 
mounted on an engine, a drive unit or the like, the com- 
pression spring 7 regularly energizes the bottom plate 
4A of the cylinder 4 since the plunger 5 provided so as 
to protrude the tip from the body 2 of the tensioner is 
pressed by the chain, belt or the like and pushed into 
the cylinder 4, and the dropping-out of the cylinder 4 can 
be thus prevented. 

[0026] Since the prevention of dropping-out of the cyl- 
inder 4 allows the clearance fit of the cylinder 4, and the 
cylindrical hole 3 for fitting the cylinder 4 requires no sur- 
face treatment, machining or the like when the die cast 
product of cast iron, aluminum, aluminum alloy or the 
like or the plastic product by synthetic resin molding Is 
used as the body 2. Since the check valve mechanism 
9 fitted to the minor-diameter cylindrical hole 1 0 provid- 
ed in the bottom side of the cylindrical hole 3 is prevent- 
ed from dropping out by the abutment on the bottom 
plate 4A of the cylinder 4, the surface treatment, ma- 



chining or the like of the minor-diameter cylindrical hole 
10 is also unnecessary. Consequently, the press-in of 
the cylinder, the ball seat or the like is dispensed with. 
[0027] Example 2 is described on the basis of Fig. 2. 
5 For each example described below, the same reference 
number is imparted to the same member as in Example 
1. Fig. 2 shows a section of a hydraulic tensioner 21, 
and the tensioner 21 comprises a steel iron-made cyl- 
inder 24 fitted to a cylindrical hole 23 formed in a body 
10 22 and a plunger 25 slidably inserted into the cylinder 
24. The cylinder 24 is provided with a bottom plate 24B 
having a through-hole 24A allowing the inflow of the oil 
constituting a check valve mechanism 29 in the center 
as described below. 
IS [0028] A hollow part 26 opened at the lower end is 
formed within the plunger 25, and a compression spring 
27 for protruding the tip of the plunger 25 is housed in 
the hollow part 26. A pressure oil chamber 28 Is formed 
by the hollow part 26 and the inner part of the cylinder 
20 24, and the check valve mechanism 29 allowing the in- 
flow of oil to the pressure oil chamber 28 but arresting 
the back flow thereof is provided on the bottom of the 
pressure oil chamber 28. Denoted at 24C in Fig. 2 is a 
cylindrical member extended down from the through- 
25 hole 24A, which forms an oil passage. 

[0029] The check valve mechanism 29 comprises a 
check ball provided so as to block the through-hole 24A 
formed in the bottom plate 24B of the cylinder 24 from 
above, a spring for energizing the check ball, and a re- 
30 tainer 29A for supporting the spring, and it is formed 
above the bottom plate 24B of the cylinder 24. 
[0030] The pressure oil chamber 28 is regularly filled 
with the oil externally supplied from an oil inlet port 11 
and an oil chamber 12 by a pump or the like through the 
35 check valve mechanism 29. When the traveling chain, 
belt or the like gets loose, the plunger 25 regularly en- 
ergized by the compression spring 27 Is protmded, and 
the check valve mechanism 29 is opened to allow the 
oil to flow into the pressure oil chamber 28. When the 
40 plunger 25 is pushed into the cylinder 24 by an impact 
force worked from the chain, belt or the like to the ten- 
sioner, the oil pressure in the pressure oil chamber 28 
is raised to close the check valve mechanism 29. 
[0031] When the thus-formed hydraulic tensioner 21 
45 is mounted on an engine, a drive unit or the like, the 
compression spring 27 regularly energizes the bottom 
plate 24B of the cylinder 24 through the retainer 29A of 
the check valve mechanism 29 since the plunger 25 pro- 
vided so as to protrude the tip from the body 22 of the 
50 tensioner is pressed by the chain, belt or the like and 
pushed into the cylinder 24, and the dropping-out of the 
cylinder 24 can be thus prevented. 
[0032] Example 3 is described on the basis of Rgs. 
3-5. A hydraulic tensioner 31 of Example 3 consists of 
55 the hydraulic tensioner of Example 1 provided with a 
backward displacement preventing means for plunger 
in which a ratchet pawl pivotally fixed to the body is en- 
gaged with a ratchet tooth engraved in the plunger as 
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described below in detail. Fig. 4 shows a section of the 
hydraulic tensloner 31 , and the tensioner 31 comprises 
a steel iron-made cylinder 34 clearance-fitted to a cylin- 
drical hole 33 formed in a plastic body 32, and a plunger 
35 slidably inserted into the cylinder 34. 
[0033] A hollow part 36 opened at the lower end is 
formed within the plunger 35, and a compression spring 
37 for protruding the tip of the plunger 35 is housed in 
the hollow part 36. A pressure oil chamber 38 is formed 
by the hollow part 36 and the inner part of the cylinder 
34, and a check valve mechanism 39 allowing the inflow 
of oil to the pressure oil chamber 38 but arresting the 
back flow thereof is provided on the bottom of the pres- 
sure oil chamber 38. 

[0034] The check valve mechanism 39 has the same 
structure as the check valve mechanism 9 and mounting 
means as Example 1 , and consists of a preliminarily as- 
sembled product consisting of a cylindrical block, a ball 
seat having an oil passage, a check ball, a coil spring 
and a lid. It is fitted into a cylindrical hole smaller in di- 
ameter than the cylindrical hole 33 further formed in the 
bottom of the cylindrical hole 33. 
[0035] A recessed groove 32B communicating with 
the cylindrical hole 33 is formed in the body 32, and a 
ratchet pawl body 40 to be engaged with a ratchet tooth 
35A engraved in the outside surface of the plunger 35 
is rockably provided within the recessed groove while 
being energized by a ratchet spring 41 in order to pre- 
vent the backward movement of the plunger 35. In this 
case, a backlash is provided between the ratchet tooth 
35A and the pawl of the ratchet pawl body 40. 
[0036] The cylinder 34 comprises a bottom plate 34B 
having a through-hole 34A communicating with a check 
valve mechanism 39 described below in the center. Fur- 
ther, as shown in Figs. 3 and 5, the cylinder 34 compris- 
es a cutout 34C for rocking the ratchet pawl body 40 
engageably with the ratchet tooth 35A of the plunger 35, 
and a pair of protruding pieces 34D and 34D extending 
outward from the end of the cutout 34C. The ratchet 
pawl body 40 is inserted to mount holes 34E formed in 
the protruding pieces 34D and a mount hole 32A formed 
in the body 32, and supported through a shaft hole 40A 
by a shaft 42 inserted to the mount hole 32A. 
[0037] The action of the hydraulic tensloner 31 Is as 
follows. The pressure oil chamber 38 is regularly filled 
with the oil externally supplied from the oil Inlet port 1 1 , 
the oil chamber 1 2 and the oil passage by a pump or the 
like through the check valve mechanism 39. When the 
traveling chain, belt or the like gets loose, the plunger 
35 regularly energized by the compression spring 37 is 
protruded, and the check valve mechanism 39 is 
opened to allow the oil to flow into the pressure oil cham- 
ber 38. 

[0038] When the plunger 35 is pushed into the cylin- 
der 34 against the energizing force of the compression 
spring 37 by an impact worked from the chain, belt or 
the like to the tensioner, the plunger 35 is retreated with- 
in the range of the backlash while the ratchet tooth 35A 



Is slid on the pawl of the ratchet pawl body 40, the oil 
pressure in the pressure oil chamber- 38 is raised to 
close the check valve mechanism 39, and the impact is 
moderated. In this case, the engagement of the ratchet 
5 tooth 35A with the pawl of the ratchet pawl body 40 pre- 
vents the plunger 35 from retreating more than it is re- 
quired. 

[0039] When the chain, belt or the like is elongated by 
a long-term operation, and the plunger 35 is protruded 
10 from the body 32 exceeding the range of the backlash, 
the check valve mechanism 39 is opened to supply the 
oil to the pressure oil chamber 38 through the inlet port 
11 , and the engagement of the ratchet tooth 35A of the 
plunger 35 with the pawl of the ratchet pawl body 40 is 
15 also shifted by one tooth, so that the plunger 35 Is reg- 
ularly moved outward the body 32 following the elonga- 
tion of the belt or chain. 

[0040] In the thus-constituted hydraulic tensloner 31 , 
since the plunger is pressed by the chain, belt or the like 
and pushed so as to retreat into the cylinder, the bottom 
plate of the cylinder is energized downward by the com- 
pression spring, and protruding pieces 34D formed on 
the cylinder 34 are also fixed to a mou nt hole 32A formed 
in the body 32 through a shaft 42. Accordingly, the drop- 
ping-out from the cylindrical hole 33 formed in the body 
32 can be prevented. 

[0041] Since the shaft 42 for supporting the ratchet 
pawl body 40 is inserted to the mount holes 34E of the 
protruding pieces 34D of the steel iron-made cylinder 
34, the shaft 42 can be particularly advantageously sup- 
ported, when the body 32 is made of plastics, aluminum 
alloy or the like inferior in strength, by the steel iron- 
made protruding pieces 34D without breaking the mount 
hole 32A of the body 32. Since the dropping-out of the 
cylinder 34 is prevented in this way, surface precision 
or pore diameter precision is not needed for the cylin- 
drical hole for fitting the cylinder, and a process of sur- 
face treatment, machining or the like can be omitted to 
reduce the manufacturing cost. 

[0042] The hydraulic tensioner provided with the 
check valve mechanism is described in Examples 1-3, 
but the check valve mechanism is not necessarily re- 
quired. Since the high-pressure oil is supplied from an 
oil pump to the pressure oil chamber in this case, a cush- 
ion effect can be obtained by the oil pressure within the 
pressure oil chamber when the plunger is pushed into 
the cylinder by the impact force worked from the chain, 
belt or the like to the tensioner. 

[0043] In this invention, the wear resistance can be 
Improved since the metallic cylinder is fitted to the cy- 
lindrical hole formed in the body as described above. 
Further, since the cylinder is provided with the bottom 
plate having the through-hole allowing the inflow of oil 
in the center, and the bottom plate is prevented from 
dropping out from the body by the compression spring 
for energizing the plunger, the surface precision or pore 
diameter precision as in the case of cylinder press-in is 
not needed for the cylindrical hole for fitting the cylinder. 
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and the process of surface treatment, machining or the 
like can be omitted. Consequently, the mounting of the 
cylinder and the assembling of the tensioner can be fa- 
cilitated. Further, by using the compression spring for 
energizing the plunger, the process for the recessed 
groove formation in the cylindrical hole inside surface, 
the snap ring mounting or the like, which was performed 
In the past to prevent the dropping-out of the cylinder, 
can be dispensed with to reduce the manufacturing cost. 
[0044] Further, since the metallic cylinder is only fitted 
to the cylindrical hole formed in the body, parts such as 
cylinder, plunger and the like can be used in common 
even if the outer shape of the body is deformed accord- 
ing to the mounting position on the engine, drive unit or 
the like so as to be conformable to various engines only 
by the formation of a body of new shape, and the man- 
ufacture of various hydraulic tensioners can be conse- 
quently facilitated. 

[0045] In the installation of the check valve mecha- 
nism, when the cylindrical hole is provided with a cylin- 
drical hole smaller in diameter than this cylindrical hole 
on the bottom side, and the check valve mechanism is 
fitted into the minor-diameter cylindrical hole and pre- 
vented from dropping out by the abutment of its upper 
part on the bottom plate of the cylinder, the prevention 
of dropping-out of the check valve mechanism is per- 
formed by use of the bottom plate of the cylinder, and 
the surface treatment, machining or the like of the minor- 
diameter cylindrical hole can be consequently similarly 
omitted to facilitate the assembling of the tensioner. 
Even if a looseness is caused in a temperature rise by 
the difference in thermal expansion coefficient in the 
body formed of the die cast product of aluminum, alu- 
minum alloy or the like or the plastic productby_synthetic 
resin molding, high-pressure oil can be supplied to the 
pressure oil chamber since the dropping-out of the 
check valve mechanism is prevented by the abutment 
on the bottom plate of the cylinder, and it is unnecessary 
to provide another measure for preventing the dropping- 
out of the check valve mechanism. 
[0046] In the use of plastics for the body in order to 
reduce the weight, the insert molding of the metallic cyl- 
inder is dispensed with since the metallic cylinder is only 
fitted to the cylindrical hole formed in the body, and a 
complicated metal mold can be also dispensed with to 
reduce the manufacturing cost. 

[0047] When the check valve mechanism comprises 
the check ball provided so as to block the through-hole 
formed in the bottom plate of the cylinder from above, 
the spring for energizing the check ball, and the retainer 
for supporting the spring, the ball seat can be abolished 
since the cylinder has the function of the ball seat, and 
the cost can be reduced. 

[0048] When the ratchet pawl body to be engaged 
with the ratchet tooth engraved in the plunger outside 
surface is rockably provided on the body by spring en- 
ergization in order to prevent the backward displace- 
ment of the plunger, a cutout for rocking the ratchet pawl 



body engageably with the ratchet tooth and a pair of pro- 
truding pieces extending outward from the cutout end 
are formed on the cylinder, and the ratchet pawl body Is 
supported by the shaft inserted to the mount holes 
formed in the protruding pieces and the mount hole 
formed in the body, the dropping-out of the cylinder from 
the cylindrical hole of the cylinder can be prevented 
since the bottom plate of the cylinder is energized down- 
ward by the compression spring provided so as to pro- 
trude the plunger tip from the body and also fixed to the 
body by the shaft through the protruding pieces formed 
on the cylinder. 

[0049] Further, the shaft for supporting the ratchet 
pawl body is also inserted to the mount holes of the pro- 
tmdlng pieces of the metallic cylinder, whereby the 
breakage of the mount hole formed in the body can be 
prevented in the body made of plastics, aluminum alloy 
or the like Inferior in strength since the shaft is supported 
by the metallic protruding pieces. 



Claims 

1. A hydraulic tensioner comprising a metallic cylinder 
(4; 24; 34) fitted to a cylindrical hole (3; 23; 33) 
formed in a body (2; 22; 32), a plunger (5; 25; 35) 
provided within the cylinder (4; 24; 34) so as to be 
energized by a compression spring (7; 27; 37) to 
protrude the tip from the body (2; 22; 32), and a 
pressure oil chamber (8; 28; 38) formed between 
the inner part of the plunger (5; 25; 35) and the cyl- 
inder (4; 24; 34), said cylinder (4; 24; 34) being pro- 
vided with a bottom plate (4B; 24B; 34B) having a 
through-hole-(4A; 24A; 34 A) allowing the inflow of 
oil in the center, and the bottom plate (48; 248; 348) 
being prevented from dropping out from the body 
(2; 22; 32) by being energized by said compression 
spring (7; 27; 37). 

2. A hydraulic tensioner according to claim 1 wherein 
said cylindrical hole (3; 23; 33) is provided with a 
cylindrical hole (1 0) smaller in diameterthan this cy- 
lindrical hole (3; 23; 33) on the bottom side, and a 
check valve mechanism (9; 29; 39) fitted to the mi- 
nor-diameter cylindrical hole (10) is prevented from 
dropping out by the abutment on the bottom plate 
(48; 248; 348) of said cylinder (4; 24; 34). 

3. A hydraulic tensioner comprising a metallic cylinder 
(4; 24; 34) fitted to a cylindrical hole (3; 23; 33) 
formed in a body (2; 22; 32), a plunger (5; 25; 35) 
provided within the cylinder (4; 24; 34) so as to be 
energized by a compression spring (7; 27; 37) to 
protrude the tip from the body (2; 22; 32), a pressure 
oil chamber (8; 28; 38) formed between the inner 
part of the plunger (5; 25; 35) and the cylinder(4; 
24; 34), and a check valve mechanism (9; 29; 39) 
allowing the inflow of oil to the pressure oil chamber 
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(8; 28; 38) but arresting the back flow thereof, 
wherein 

said cylinder (4; 24; 34) is provided with a bottom 
plate (4B;.24B; 34B) having a through hole (4A; 
24A; 34A) allowing the inflow of oil in the center, and 5 
the bottom plate (48; 248; 348) being prevented 
from dropping out from the body (2; 22; 32) by being 
energized by said compression spring (7; 27; 37); 
said check valve mechanism (9; 29; 39) comprises 
a check ball provided so as to block an inflow hole io 
of oil to the pressure oil chamber (8; 28; 38) from 
above and a spring for energizing the check ball; 
and 

said spring is supported by said bottom plate (4B; 
248; 348). is 

4. A hydraulic tensioner according to claim 3, wherein 
said check valve mechanism (9; 29; 39) further 
comprises a lid (9D) for supporting the spring and 
being a preliminary assembled product, and said lid 20 
(9D) is supported by said bottom plate (48; 248; 
348). 

5. A hydraulic tensioner comprising a metallic cylinder 

(4; 24; 34) fitted to a cylindrical hole (3; 23; 33) 25 
formed in a body (2; 22; 32), a plunger (5; 25; 35) 
provided within the cylinder (4; 24; 34) so as to be 
energized by a compression spring (7; 27; 37) to 
protnjde the tip from the body (2; 22; 32), a pressure 
oil chamber (8; 28; 38) formed between the inner 30 
part of the plunger (5; 25; 35) and the cylinder(4; 
24; 34), and a check valve mechanism (9; 29; 39) 
allowing the inflow of oil to the pressure oil chamber 
(8; 28; 38) but arresting the back flow thereof, 
said cylinder (4; 24; 34) is provided with a bottom 35 
plate (48; 248; 348) having a through hole (4A; 
24A; 34A) allowing the inflow of oil in the center, and 
the bottom plate (48; 248; 348) being prevented 
from dropping out from the body (2; 22; 32) by being 
energized by said compression spring(7; 27; 37) 4o 
through the retainer (29A) of said check valve 
mechanism (9; 29; 39), and 

said check valve mechanism comprising (9; 29; 39) 
a check ball provided so as to block the through- 
hole (4A; 24A; 34A) formed in the bottom plate (48; 45 
248; 348) from above, a spring for energizing the 
check ball and a retainer (29A) for supporting the 
spring. 

6. A hydraulic tensioner according to any one of pre- so 
ceding claims wherein a ratchet pawl body (40) to 

be engaged with a ratchet tooth (35A) engraved in 
the outside surface of the plunger (35) is rockably 
provided on said body by spring energization In or- 
der to prevent the backward displacement of the ss 
plunger (35), 

a cutout (34C) for rocking the ratchet pawl body (40) 
engageably with the ratchet tooth (34A) and a pair 



of protruding pieces (34D, 34D) extending outward 
from the end of the cutout (34C) are formed on said 
cylinder (34), and the ratchet pawl body (40) is sup- 
ported by a shaft (42) inserted to mount holes (34E) 
formed in the protruding pieces (34D, 34D) and a 
mount hole (32A) formed in the body (32). 

7. A hydraulic tensioner according to any one of pre- 
ceding claims, wherein said body (2; 22; 32) is 
made by die-casting and said cylinder (4; 24; 34) Is 
made of steel iron. 

8. A hydraulic tensioner according to any one of pre- 
ceding claims, wherein said body (2; 22; 32) is 
made by synthetic resin molding and said cylinder 
(4; 24; 34) Is made of steel Iron. 
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